We have investigated the dynamics of vortices in a dilute two dimensional Josephson junction array where a fraction of the superconducting islands is missing. We have used the multiple trapping model to calculate the mobility of vortices and the frequency dependence of the resistance and inductance of the array.
We consider an infinite two dimensional (2D) Josephson junction array (JJA), where each site is randomly occupied by a superconducting island with some probability p (p = 1 for regular array) and empty with probability 1 − p. At a lower critical value of p = p c (p c = 0.5 for triangular array, for site percolation) the superconducting properties [1, 2] of the arrays are destroyed. This type of arrays undergoes a transition from superconducting to normal states at a critical temperature which is called BerezinskiiKosterlitz-Thouless transition temperature (T BKT ). Experimentally [3] the frequency dependence of the con- ductance G = 1/R s + 1/iΩL s of the sheet (array) is observed (Ω is the frequency). We calculate the contribution to the resistance (R s ) and inductance (L s ) produced by moving vortices (V) and antivortices (A). For this we have to first find the mobility µ of the V and A in the disordered array and for it we use the multiple trapping model (MTM), developed for electronic transport in amorphous semiconductors [4] . A vortex moves randomly in the array and whenever it reaches a hole (area of missing sites) it experiences some pinning potential by the hole and falls into it. With some probability it can also be released from the hole due to thermal excitations. We have considered the holes of missing sites in 2D, for simplicity, to be circular. In this model the vortex mobility µ is given
. µ 0 is the mobility of V or A in a regular JJA. D(N) is the number density of holes with N missing sites taken from some experimental fit [5] and N t is the total number of sites of the array.
, T is the temperature. In our model we get the following expressions for R s and L s
where
,n is the vortex density, ω = Ω/ω a is the scaled frequency and ω a (≈ 10 6 Hz) is the Debye frequency of the lattice. s decreases with the decrease of T and increase of p. Our results are in good agreement with the experimental data [3] .
